Purification of geranylgeranyl diphosphate synthase from Phycomyces blakesleanus.
Geranylgeranyl diphosphate synthase has been purified to homogeneity from the carotene-overproducing strain M1 of Phycomyces blakesleanus. Usually two activity peaks with molecular weights of 60,000 and 30,000 eluted on gel exclusion chromatography, suggesting that the enzyme consists of two subunits, with a tendency to dissociate. With homogeneous protein, a single-staining band with molecular weight of 30,000 appeared on sodium dodecyl sulfate gel electrophoresis, confirming a subunit molecular weight of 30,000. Only isopentenyl diphosphate and farnesyl diphosphate were accepted by this enzyme for geranylgeranyl diphosphate formation. The smaller allylic compounds, dimethylallyl and geranyl diphosphate, were utilized at less than 1/20th the rate of farnesyl diphosphate. Michaelis constants of 9 microM for isopentenyl diphosphate and 60 microM for farnesyl diphosphate were found. The isoelectric point is 4.8.